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Independent researcher, Irkutsk, Russia
The authors of the Letter [1] discovered an interesting
phenomenon. However, the explanation of radial stabil-
ity of levitation [1] is not completely satisfactory: “In
experiments, we observe that the flea is unable to stay
centered above the drive magnet below a critical viscos-
ity. Computationally we observe that a simple numerical
model of an unconstrained flea that excludes fluid iner-
tia is also radially unstable. Both of these observations
suggest a complex hydrodynamic origin to the radial sta-
bility.” I (1) realized stable levitation of the same type in
water and (2) found that simple model can demonstrate
radial stabilization of a flea without taking into account
fluid flows. Thus, the conclusion about basic origin of
stabilization should be reconsidered.
Take a certain example of the model demonstrating
radial stabilization. Both the flea and the drive magnet
are described as magnetic dipoles of lengths Lf and Ld,
composed of point monopoles of strengths ±qf and ±qd,
respectively. Magnetic force between monopoles is deter-
mined by magnetic Coulomb’s law |FC| = µ0qfqd/4pir
2,
where µ0 is the vacuum permeability. Although this
model is physically incorrect, it can be used to describe
the interaction of thin magnets [2]. Friction and grav-
ity forces, Ff = −kv and Fg = mg, are applied to the
flea monopoles. Here k is friction coefficient, v is veloc-
ity, m is mass, and g is free-fall acceleration. The drive
magnet rotates with a frequency νd. Initially, the flea is
placed horizontally at a height h0 above the drive mag-
net with some radial displacement d < (Ld−Lf )/2. Nu-
merical simulations show radial stabilization of the flea,
for example, with the following values: Lf = 12mm,
Ld = 25mm, νd = 50 s
−1, µ0qfqd/4pi = 5 × 10
−5Nm2,
m = 3 g, k = 0.3N sm−1, g = 9.8m s−2, h0 = 20mm,
and d = 4mm [3]. The origin of stabilization here is a
centripetal component of vibrational repulsive force, re-
lated to radial component of the flea oscillations. This
centripetal force can appear if Lf < Ld. A friction is
necessary for damping only.
Levitation in water was realized with experimental
setup built on the basis of Intllab stirrer MS-500 [3]. Its
motor shaft was extended up to 13 cm to reduce orien-
tational action of magnetic field of the motor (it turned
out that the flea is more sensitive to external fields in wa-
ter than in high viscosity fluids). A stack of neodymium
disc magnets of 5 mm in diameter was used as a flea.
The drive magnet was comprised of two disc magnets of
15 mm in diameter with center-to-center distance of 25
mm. The optimal length of the stack was found to be
about 12mm. The flea was submerged in water with a
cotton pad.
In addition, it was found that the flea can levitate in
air for about 1.5 minutes [3]. The flea was more sensitive
to external fields in air than in water. It was oriented
even by Earth’s field. The presence of centripetal com-
ponent of vibrational force was evident, since the flea os-
cillated in the vicinity of the drive magnet vertical axis.
However, owing to insufficient damping, an amplitude of
oscillations of the flea gradually increased, leading to its
flying out.
Conclusion: the basic origin of radial stability is a cen-
tripetal component of the same vibrational force that
makes a flea levitate.
Recommended reading on vibrational forces: [4–6].
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